Thermodynamics of sequence-specific protein-DNA interactions.
The molecular recognition processes in sequence-specific protein-DNA interactions are complex. The only feature common to all sequence-specific protein-DNA structures is a large interaction interface, which displays a high degree of complementarity in terms of shape, polarity and electrostatics. Many molecular mechanisms act in concert to form the specific interface. These include conformational changes in DNA and protein, dehydration of surfaces, reorganization of ion atmospheres, and changes in dynamics. Here we review the current understanding of how different mechanisms contribute to the thermodynamics of the binding equilibrium and the stabilizing effect of the different types of noncovalent interactions found in protein-DNA complexes. The relation to the thermodynamics of small molecule-DNA binding and protein folding is also briefly discussed.